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ABSTRACT 
 
 
This project presents the development of the test rig for kicking soccer ball. By 
kicking soccer ball, deformation and velocity of the ball can be calculated. Several 
players are chosen kicking ball in test. At this rate, the problem occurs when human 
cannot achieve constant velocity when kicking the ball. The force produced by 
human is change due to single time. Besides that, human also has limit which is 
fatigue if continuously doing the same things in several time. The objective is to 
design and fabricate new test rig for kicking soccer ball and to analyze the 
experiments of test rig kicking soccer ball. In market, there are several products that 
have purpose kicking soccer ball such as “Soccer player automaton” and “Adidas rig 
kicking”. There are built in different moving application. There are seven processes 
involved which is measuring, marking, cutting material with accurate measuring, 
drilling and milling, welding and painting. After finish the fabrication process, 
analysis will be take view in order to candidate the design. In the experiments, test 
rig will be focused on deformation and velocity of the ball. Maximum deformation 
was calculated when the initial ball change directly by absorb impact force and then 
release the ball back into it original shape. Ball velocity was calculated when the ball 
is moving once got the impact force between foot and ball. The result shows that the 
maximum deformation and maximum velocity are 11 mm and 6.09 m/s respectively. 
As the conclusion, the test rig kicking socccer is achieve the objective. There are 
severals recommendation to improve the products into some high level application 
of development more effective sports testing products in the future. 
 
 
 
vi 
 
 
ABSTRAK 
 
 
Projek ini membentangkan pembangunan pelantar ujian untuk menendang bola 
sepak. Dengan menendang bola, deformasi dan hadlaju bola boleh dikira. Beberapa 
pemain dipilih menendang bola dalam ujian. Pada kadar ini, masalah berlaku apabila 
manusia tidak boleh mencapai hadlaju malar apabila menendang bola. Daya yang 
dihasilkan oleh manusia berubah setiap masa. Selain itu, manusia juga mempunyai 
had dan keletihan jika terus melakukan perkara yang sama dalam masa yang 
panjang. Objektif projek adalah untuk mereka bentuk dan membina pelantar ujian 
baru untuk menendang bola sepak dan untuk menganalisis eksperimen pelantar ujian 
menendang bola sepak. Dalam pasaran, terdapat beberapa produk yang mempunyai 
tujuan menendang bola sepak seperti “Bola Sepak pemain automata” dan “pelantar 
menendang Adidas”. Ianya dibina dalam aplikasi bergerak yang berbeza. Terdapat 
tujuh proses yang terlibat iaitu mengukur, menandakan, memotong bahan dengan 
pengukur tepat, penggerudian, kimpalan dan mewarnakan produk. Selepas selesai 
membina produk, analisis eksperimen dilakukan terhadap produk.. Pelantar ujian 
akan menganalisis deformasi dan hadlaju bola. Deformasi maksimum adalah 
pengiraan apabila bola awal menukar secara langsung dengan menyerap daya 
hentaman dan kemudian membenarkan bola kembali ke bentuk asal. Hadlaju bola 
adalah pengiraan masa bola bergerak apabila terjadi daya hentaman pertama dari 
proses perlanggaran diantara kaki dan bola. Hasil kajian mendapati deformasi 
maksimum dan hadlaju maksimum masing-masing adalah 11mm dan 6.09 m/s. 
Sebagai kesimpulan, pelantar ujian menendang bola mencapai objektif projek. 
Terdapat beberapa penambahbaikan untuk meningkatkan  produk ke tahap yang 
tinggi untuk pembangunan produk ujian sukan yang lebih berkesan pada masa 
hadapan. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
The chapter will explain details about the project background, problem 
statement, objective project, and scope of the project that has been conducted. 
 
 
1.2 PROJECT BACKGROUND 
 
 Soccer is the major game in our world today. Soccer has undergone various 
revolutions to make its more entertainment to watch and play. With additional 
technology today, there a lot of improvement to make it more better with running 
some experiments onto soccer aspects. 
  
One of the aspects is experiments about kicking the soccer ball. Kicking ball 
is most important basic in soccer game. From the beginning soccer game exist until 
now, there have many kind of kicking style that repeatedly perform by players in the 
world. From the kicking style, we can collect data, interpret data and finally improve 
quality of kicking style. 
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 The improvement of quality kicking will be able to increase velocity, angle 
and direction of ball kicking by testimony players. In market now, there are many 
example of test rig for kicking machine. The famous one is machine from ADIDAS 
that supplied with hydraulics system. There are also machine from motor system and 
electronic components system. 
 
 
1.3 PROBLEM STATEMENT 
 
 Football is activities where players kicking the ball. By kicking soccer ball, 
deformation and velocity of the ball can be calculated. To calculate the deformation 
and velocity of kicking soccer ball, several players is chosen kicking ball test. 
Players need kicking the ball at same mark position and high camera definition will 
record data when ball release. The experiments test repeatedly doing the same time 
in several times to get final results. At these rate, the problem is human cannot 
achieve constant velocity when kicking the ball. The force produced by human is 
change due to single time. Besides that, human also has limit which is fatigue if 
continuously doing the same things in several time. If extensive human kick is used, 
the collection data need long time to analyze and may be errors. 
 
 
1.4 OBJECTIVE 
 
The objectives of this project are:  
1. Design and fabricate test rig kicking. 
     2. Analyze the experiments of test rig kicking 
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1.5 SCOPE 
 
1. Create conceptual design for test rig kicking and analyze the results. 
2. Develop the solid work drawing to details each part of project and to 
welding fixture for test rig kicking. 
3. Use square bar, rod bar and sheet metal in fabricate. 
4. Fabricate by use measuring, marking, cutting, drilling & milling and 
welding process. 
5. Joints each part by use bolt, screw and nut. 
6. Analyze the capture of ball velocity and ball deformation during 
kicking. 
 
 
1.6 PROJECT FLOW CHART 
 
Figure 1.1 shows the project flow chart that uses as guide to manage the 
project. 
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Figure 1.1: Project flow chart 
FINAL CONCEPT 
3D MODELING 
 
MATERIAL SELECTION 
 
TESTING 
PRESENTATION 
END 
FABRICATION 
5 
 
From the project flow chart in figure 1.1, the project has been start off by 
identify example products that exist in market. Then design new concept of test rig 
for kicking based on survey in market. Tabulate data of each concept design with 
sketch concept screening. Evaluate each design with score each concepts design 
based on selection criteria given. Choose final concept based on the higher score. 
 
After choose final concept, use solid work software and auto-CAD  software 
to sketch the shape of final concepts design. In solid work, sketch part by part of 
product with accurate dimension. After that, combine parts by mate each part to 
another parts. Finally explosion view is created to give detail shoot of combination 
part of product. 
 
After that, select the material by list and prepare all material need to be 
fabricated. Material such as square bars, hollow bars, round bars, flat bars, and sheet 
metal are used. Then starting fabricates the materials using cutting, drilling and 
welding process. Finally, finishing process is carry out. The product will be grinding 
surface area to remove rough surface and rust area and follow by paint the product. 
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1.7 PROJECT GANTT CHART 
 
 
Figure 1.2: Project Gantt Chart 
 
Task   W1  W2 W3 W4 W5 W6 W7 W8 W9  W10 W11 W12 W13 W14 W15 
Choose title and brief by supervisor  Plan                              
Actual                              
Literature review Plan                              
Actual                              
Concept Design & select final concept Plan                              
Actual                              
Draw using solid work software Plan                              
Actual                              
Analyze final concept Plan                              
Actual                              
Pre- Presentation Plan                              
Actual                              
Process fabrication/evaluative/experiments Plan                              
Actual                              
Final report Plan                              
Actual                              
 Final presentation Plan                              
Actual                              
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1.8 THESIS ORGANIZATION 
 
 Chapter 1 will give information about introduction, project background, 
project statement, objective, scope, project flow chart and project gantt chart. This 
chapter will be observation about the step flow on my project. 
 
 Chapter 2 which is literature review will discuss more about example product 
that exist in market with their own characteristics. Besides that these chapter will 
discuss about fabrication equipments that used in these project. 
 
 Chapter 3 which is methodology is all about the concept design and follow by 
finalize concept. It also discuss about type of material with specific measurements 
and fabrication process. 
 
 Chapter 4 which is results and discussion will focus about finalize product 
that has been fabricate. The experiment is done on product to analyze based on the 
objective project. 
 
 Lastly, Chapter 5 will mainly discuss about the conclusion project and some 
recommendation that can be improve on the product. 
  
 
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION  
 
 In this chapter, information about test rig for kicking is discussed. The 
sources of the review are extracted from journals, articles, reference books and 
internet. The purpose of this section is to provide additional information and relevant 
facts based on past researches which related to this project. 
 
 
2.2 PRODUCT REVIEW  
 
 Product review is example products that exist in market with their own 
characteristics. 
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2.2.1 Product A 
 
 
 
Figure 2.1: Soccer Player Automaton 
 
Source: http://l3d.cs.colorado.edu/~zathras/research/images.html 
 
This is soccer player automaton. The mechanism uses a single lobed snail 
cam to push the kicking leg back and a rubber band to pull the leg forward. To allow 
the user to continue to turn the crank while the ball travels to the net and back to the 
foot, a set of 3:1 spur gears is used to reduce the speed at which the leg is pushed 
backwards. This has the added benefit of making the mechanism easier to crank. The 
framework and mechanism is laser cut from basswood and wooden dowels were 
used for the shaft, handle, and the follower rods. 
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2.2.2 Product B 
 
 
 
Figure 2.2: Hydraulic rig kicking 
 
Source: 
http://www.ri.cmu.edu/research_project_detail.html?project_id=199&menu_id=261 
 
The leg was designed to approximate as close as possible to the human 
kinematics and dynamics during the action of kicking a soccer ball. The purpose was 
to provide a consistent test–bed to remove the statistical variance associated with 
human testing. There are also to provide objective comparison criteria to judge and 
drive the design of new soccer–shoe prototypes. In addition, the developed system 
has the advantages of providing a highly visible, high-shows, press conferences and 
tournaments. 
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2.2.3 Product C 
 
 
 
Figure 2.3: Ass kicking 
 
Source: http://toolmonger.com/2007/09/29/ass-kicking-machine-well-kicks-ass/ 
 
This is ass kicking .The concepts of this design is naturally manual. That 
means its use individual movement from the one source in every supply. The design 
shows that it has many different part of leg that contain variety shoe each other. 
 
This design has two parts of materials. First part is body. The second one is 
for mechanical movement. For body materials, these design use piece of wood, nail 
and glue. In mechanical movement materials contain gear and pulley system. 
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2.2.4 Product D 
 
 
 
Figure 2.4: Adidas rig kicking 
 
Source: http://sti.lboro.ac.uk/collaboratorsfacilities-1.aspx 
 
This is design Adidas rig kicking. The design use motor rotation movement. 
This machine has maximum power to lunch the ball in any direction and situation. Its 
also can adjust the power according different type of experiment. It also has x axis, y 
axis and z axis. 
 
The materials are stainless steel, bolt and nuts, screws, rod bar, wires, 
conductor/rubber and motor system component. This machine is quiet hard to 
construct because of the main power supplies is electric current. It has many wires to 
joint and has different part of component chip electronic. 
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2.2.5 Product E 
 
 
 
Figure 2.5: Manual rod rig kicking 
 
Source: 
http://sports.specialolympics.org/specialo.org/Special_/English/Coach/Coaching/MA
TP/MATP_ACT/FOOTBALL-2.HTM 
 
This is Manual rod rig kicking. The concept of this mechanism is manual. 
This is very simple design for test rig for kicking. It has dual-support stand. The 
mechanism is lightweight and easy to carry. It is in separated part and method to uses 
is by joint each parts. 
 
This simple rig kicking is only use rod bar, stainless steel, and 
conductor/rubber. The welding process is required to build each part. The each part is 
design with calculation diameter to make easy joint. Each part is finally joints by 
scroll the smaller diameter into bigger diameter parts. 
 
 
 
 
 
 
 
 
